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[Document Name] DESCRIPTION 

[Title of the Invention] WHITE BALANCE ADJUSTING DEVICE AND VIDEO 
DISPLAY DEVICE 
[Technical Field] 
5 The present invention relates to a white balance adjusting 

device that adjusts a white balance of an image and a video display 
device with the same. 
[Background Art] 

Generally, a white balance adjusting device is provided 
10 in a video display device such as a television receiver. In the 
video display device using a CRT {Cathode Ray Tube} , gamma 
correction curves are separately set for an R-signal (red signal) , 
a G-signal (green signal) and a B-signal (blue signal) for gamma 
correction . 

15 When a user adjusts a white balance of the video display 

device, for example, the user displays an adjustment menu by OSD 
(On Screen Display) on a screen by an operation key on the front 
of the video display device. The user controls gains of R (red) , 
G (green) and B (blue) , respectively, in a user mode in the 

20 ad j ustment menu by the operation key to change the gamma correction 
curves set separately for the R-signal, the G-signal and the 
B-signal with the amounts of correction corresponding to the gains . 
Thus, the white balance of the image on the entire screen is adjusted 
by controlling mutual balance among levels of the R-signal, the 

25 G-signal and the B-signal. 
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There is also a proposed method that a user adjusts a white 
balance by selecting any of color temperatures referred to as 
"9300K", "6500K" and "5800K" in letters in an adjustment menu 
by the OSD (refer to Patent Document 1) . 
5 [Patent Document 1] JP 55-25207 A 

[Disclosure of the Invention] 
[Problems to be Solved by the Invention] 

The aforementioned method of controlling the mutual 
balance among the levels of the R-signal, the G-signal and the 

10 B-signal takes time and techniques for adjusting. Moreover, 
since it is impossible to compare conditions of the image before 
and after the adjustment, it is difficult for the user to adjust 
the white balance of the image visually. 

Furthermore, in the method of selecting a color temperature , 

15 it is impossible for the user to confirm a condition of the white 
balance of the image until the image is displayed after the color 
temperature is selected. In addition, the user can view only 
one white balance when the image is displayed by selecting the 
color temperature. This makes it difficult to judge whether or 

20 not the white balance of the image displayed is appropriate. 

An object of the present invention is to provide the white 
balance adjusting device that easily and properly adjusts a white 
balance of an image displayed on a screen of a display and a video 
display device with the same. 

25 [Means for Solving the Problems] 
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A white balance adjusting device according to one aspect 
of the present invention used for a display capable of displaying 
images respectively on a plurality of regions on a screen, for 
adjusting white balances of images displayed by first, second 
5 and third primary signals corresponding respectively to different 
colors includes a storage that stores a plurality of first 
correction data signals for gamma correction of the first primary 
signal, a plurality of second correction data signals for the 
gamma correction of the second primary signal and a plurality 

10 of third correction data signals for the gamma correction of the 
third primary signal, a first selector that selects any of the 
plurality of first correction data signals, any of the plurality 
of second correction data signals and any of the plurality of 
third correction data signals stored in the storage, a corrector 

15 that carries out the gamma correction of the input first, second 
and third primary signals using the first, second and third 
correction data signals selected by the first selector and an 
adjustment instruction device that gives an instruction to adjust 
the white balance, wherein the first selector selects a plurality 

20 of different combinations of the first, second and third 
correction data signals corresponding respectively to the 
plurality of regions on the screen of the display when the 
adjustment instruction device gives the instruction to adjust 
the white balance, the corrector corrects the input first, second 

25 and third primary signals using the plurality of different 
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combinations of first, second and third correction data signals 
selected by the first selector, to display the images having 
different white balances on the plurality of regions, 
respectively. 

5 In the white balance adjusting device, the plurality of 

first correction data signals, the plurality of second correction 
data signals and the plurality of third correction data signals 
are stored in the storage . A user gives the instruction to adjust 
the white balance by the adjustment instruction device, thereby 

10 selecting the plurality of different combinations of first, second 
and third correction data signals corresponding respectively to 
the plurality of regions on the screen of the display by the first 
selector and correcting the input first, second and third primary 
signals using the selected plurality of different combinations 

15 of first , second and third correction data signals . As a result, 
the images having the different white balances are displayed 
respectively on the plurality of regions on the screen of the 
display. 

This enables the user to compare the plurality of images 
20 having the different white balances simultaneously while viewing . 
Accordingly, it is possible for the user to easily and correctly 
select the image having a white balance suitable for the user's 
preference among a plurality of white balances having subtle 
differences. Consequently, it is possible to easily and properly 
25 adjust the white balance of the image displayed on the screen 
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of the display. 

The white balance adjusting device may further include 
a second selector that selects any of the plurality of images 
displayed respectively on the plurality of regions on the screen 
5 of the display and a controller that controls the first selector 
such that one combination of the first, secondand third correction 
data signals corresponding to the image selected by the second 
selector is selected, the corrector may correct the first, second 
and third primary signals to display the image on the entire screen 

10 of the display using the one combination of the first, second 
and third correction data signals selected by the first selector. 

The user can select any of the plurality of images displayed 
respectively on the plurality of regions on the screen of the 
display by the second selector. In this case, the first selector 

15 is controlled by the controller such that one combination of the 
first, second and third correction data signals corresponding 
to the selected image is selected. Thus, the first, second and 
third primary signals are corrected using the selected one 
combination of the first, secondand third correction data signals, 

20 and the image is displayed on the entire screen of the display 
based on the corrected first, second and third primary signals. 
As a result, it is possible to display the image having an 
appropriate white balance on the entire screen of the display. 

The white balance adjusting device may further include 

25 a readjustment instruction device that gives an instruction to 



6 

readjust the white balance after the adjustment thereof, the 
controller may control the first selector such that the image 
is displayed on the entire screen of the display with the white 
balance of the image that has been displayed on the entire screen 
5 of the display before the adjustment of the current white balance 
when the readjustment instruction device gives the instruction 
to readjust the white balance. 

If the user gives the instruction to readjust the white 
balance using the readjustment instruction device after the 

10 adjustment of the white balance, the image is displayed on the 
entire screen of the display with the white balance of the image 
that has been displayed on the entire screen of the display before 
the adjustment of the current white balance. This enables the 
user to easily return the white balance of the image to the white 

15 balance before the adjustment. 

The white balance adjusting device may further include 
a holder that holds the combination of the first, second and third 
correction data signals corresponding to the image that has been 
displayed on the entire screen of the display before the adjustment 

20 of the white balance, the controller may control the first selector 
such that the combination of the first, second and third correction 
data signals held by the holder is selected when the readjustment 
is instructed by the readjustment instruction device. 

In this case, the combination of the first, second and 

25 third correction data signals corresponding to the image displayed 
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on the entire screen of the display before the adjustment of the 
white balance is held by the holder. If the user gives the 
instruction to readj ust using the readjustment instruction device, 
the held combination of the first, second and third correction 
5 data signals is selected. Thus, the image is reliably displayed 
on the entire screen of the display with the white balance of 
the image that has been displayed on the entire screen of the 
display before the adjustment of the current white balance. 

The second selector may include a touch panel provided 

10 on the screen of the display. This enables the user to easily 
and correctly select the image having the white balance suitable 
for the user's preference among a plurality of white balances 
having subtle differences by just touching the touch panel. 

A video display device according to another aspect of the 

15 present invention includes a display having a screen, a signal 
processor that generates first, second and third primary signals 
corresponding respectively to different colors to display an image 
on the screen of the display and a white balance adjusting device 
that adjusts a white balance of the image displayed on the screen 

20 of the display, the white balance adjusting device includes a 
storage that stores a plurality of first correction data signals 
for gamma correction of the first primary signal, a plurality 
of second correction data signals for the gamma correction of 
the second primary signal and a plurality of third correction 

25 data signals for the gamma correction of the third primary signal, 
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a first selector that selects any of the plurality of first 
correction data signals, any of the plurality of second correction 
data signals and any of the plurality of third correction data 
signals stored in the storage, a corrector that carries out the 
5 gamma correction of the first, second and third primary signals 
generated by the signal processor using the first, second and 
third correction data signals selected by the first selector and 
an adjustment instruction device that gives an instruction to 
adjust the white balance, wherein the first selector selects a 

10 plurality of different combinations of the first, second and third 
correction, data signals corresponding respectively to a plurality 
of regions on the screen of the display when the adjustment 
instruction device gives the instruction to adjust the white 
balance, the corrector corrects the first, second and third 

15 primary signals generated by the signal processor using the 
plurality of different combinations of the first, second and third 
correction data signals selected by the first selector, the 
display displays the images having different white balances on 
the plurality of regions, respectively, based on the first, second 

20 and third correction data signals corrected by the corrector. 

In the video display device, the first, second and third 
primary signals corresponding respectively to the different 
colors are generated by the signal processor and the image is 
displayed on the screen of the display based on the first, second 

25 and third primary signals. In addition, the white balance of 
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the image displayed on the screen of the display is adjusted by 
the white balance adjusting device. 

In the white balance adjusting device, the plurality of 
first correction data signals, the plurality of second correction 
5 data signals and the plurality of third correction data signals 
are stored in the storage. A user gives the instruction to adjust 
the white balance by the adjustment instruction device, thereby 
selecting the plurality of different combinations of first, second 
and third correction data signals corresponding respectively to 

10 the plurality of regions on the screen of the display by the first 
selector and correcting the input first, second and third primary 
signals using the selected plurality of different combinations 
of first, second and third correction data signals . As a result, 
the images having the different white balances are displayed 

15 respectively on the plurality of regions on the screen of the 
display. 

This enables the user to compare the plurality of images 
having the different white balances simultaneously while viewing . 
Accordingly, it is possible for the user to easily and correctly 
20 select the image having a white balance suitable for the user's 
preference among a plurality of white balances having subtle 
differences. Consequently, it is possible to easily and properly 
adjust the white balance of the image displayed on the screen 
of the display. 

25 The white balance adjusting device may further include 
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a second selector that selects any of the plurality of images 
displayed respectively on the plurality of regions on the screen 
of the display and a controller that controls the first selector 
such that one combination of the first, second and third correction 
5 data signals corresponding to the image selected by the second 
selector is selected, wherein the corrector may correct the first, 
second and third primary signals generated by the signal processor 
using the one combination of the first , second and third correction 
data signals selected by the first selector, and the display may 

10 display the image on the entire screen based on the first, second 
and third primary signals corrected by the corrector. 

The user can select any of the plurality of images displayed 
respectively on the plurality of regions on the screen of the 
display by the second selector. In this case, the first selector 

15 is controlled by the controller such that the one combination 
of the first, second and third correction data signals 
corresponding to the selected image is selected. Thus, the first, 
second and third primary signals are corrected using the selected 
one combination of the first, second and third correction data 

20 signals, and the image is displayed on the entire screen of the 
display based on the corrected first, second and third primary 
signals. As a result, it is possible to display the image having 
an appropriate white balance on the entire screen of the display. 

The white balance adjusting device may further include 

25 a readjustment instruction device that gives an instruction to 



readjust the white balance after the adjustment thereof, the 
controller may control the first selector such that the image 
is displayed on the entire screen of the display with the white 
balance of the image that has been displayed on the entire screen 
5 of the display before the adjustment of the current white balance 
when the readjustment instruction device gives the instruction 
to readjust the white balance. 

If the user gives the instruction to readjust the white 
balance using the readjustment instruction device after the 

10 adjustment of the white balance, the image is displayed on the 
entire screen of the display with the white balance of the image 
that has been displayed on the entire screen of the display before 
the adjustment of the current white balance. This enables the 
user to easily return the white balance of the image to the white 

15 balance before the adjustment. 

The white balance adjusting device may further include 
a holder that holds the combination of the first, second and third 
correction data signals corresponding to the image that has been 
displayed on the entire screenof the display before the adjustment 

20 of thewhitebalance, the controller may control the first selector 
such that the combination of the first, second and third correction 
data signals held by the holder is selected when the readjustment 
is instructed by the readjustment instruction device. 

In this case, the combination of the first, second and 

25 third correction data signals corresponding to the image displayed 
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on the entire screen of the display before the adjustment of the 
white balance is held by the holder. If the user gives the 
instruction to readjust using the readjustment instruction device, 
the held combination of the first, second and third correction 
5 data signals is selected. Thus, the image is reliably displayed 
on the entire screen of the display with the white balance of 
the image that has been displayed on the entire screen of the 
display before the adjustment of the white balance. 

The second selector may include a touch panel provided 

10 on the screen of the display. This enables the user to easily 
and correctly select the image having the white balance suitable 
for the user's preference among the plurality of white balances 
having subtle differences by just touching the touch panel. 

The signal processor may generate the first, second and 

15 third primary signals such that the images with same shapes are 
displayed on the plurality of regions on the screen of the display 
when the adjustment instruction device gives the instruction to 
adjust the white balance. 

In this case, if the user gives the instruction to adjust 

20 the white balance by the adjustment instruction device, the images 
having the same shape and the different white balances are 
displayed on the screen of the display. This makes it possible 
to more correctly select the image having an appropriate white 
balance among a plurality of white balances having subtle 

25 differences. 
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The video display device may further include a 
synchronizing signal generator that generates a vertical 
synchronizing signal and a horizontal synchronizing signal, the 
first selector may include a selecting signal generator that 
5 generates a selecting signal for selecting the plurality of 
regions on the screen of the display in order based on the vertical 
synchronizing signal and the horizontal synchronizing signal 
generated by the synchronizing signal generator and a data 
selector that selects the plurality of different combinations 

10 of the first, second and third correction data signals 
corresponding respectively to the plurality of regions on the 
screen of the display in order based on the selecting signal 
generated by the selecting signal generator. 

In this case, while the selecting signal for selecting 

15 the plurality of regions on the screen of the display in order 
based on the vertical synchronizing signal and the horizontal 
synchronizing signal is generated, the plurality of different 
combinations of the first, second and third correction data 
signals corresponding respectively to the plurality of regions 

20 on the screen of the display are selected in order based on the 
selecting signal. Thus, the images having different white 
balances are displayed respectively on the plurality of regions 
on the screen of the display. 
[Effects of the Invention] 

25 According to the present invention, the images having 
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different white balances are displayed respectively on the 
plurality of regions on the screen of the display. This enables 
the user to compare the plurality of images having the different 
white balances simultaneously while viewing. Accordingly, it 
5 is possible for the user to easily and correctly select the image 
having a white balance suitable for the user' s preference among 
white balances having subtle differences. As a result, it is 
possible to easily and properly adjust the white balance of the 
image displayed on the screen of the display. 

10 [Brief Description of the Drawings] 

[FIG. 1] FIG. 1 is a block diagram showing the configuration 
of a video display device with a white balance adjusting device 
according to an embodiment of the present invention. 

[FIG. 2] FIG. 2 is a block diagram showing the detailed 

15 configuration of a portion of a correction amount selecting device 
in Fig. 1. 

[FIG. 3] FIG. 3 is a timing chart showing the operation 
of a first multiplying device and a first pulse-count device of 
a display screen dividing device. 
20 [FIG. 4] FIG. 4 is a timing chart showing the operation 

of a second multiplying device and a second pulse-count device 
of the display screen dividing device. 

[FIG. 5] FIG. 5 is a diagram showing a correspondence table 
that indicates the correspondence between values of first and 
25 second selecting signals output from a correction amount fixing 
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device during adjustment of a white balance and gamma correction 
data signals. 

[FIG. 6] FIG. 6 is a diagram showing a screen of a display 
during the adjustment of the white balance. 
5 [FIG. 7] FIG. 7 is a flow chart showing a flow of theoperation 

of the video display device in Fig. 1. 
[Best Mode for Carrying out the Invention] 

(1) Configuration of video display device 
Fig. 1 is a block diagram showing the configuration of 
10 a video display device with a white balance adjusting device 
according to an embodiment of the present invention. Fig. 2 is 
a block diagram showing the detailed configuration of a portion 
of a correction amount selecting device in Fig. 1. 

The video display device in Fig. 1 includes a white balance 
15 adjusting device 100, a display 200, a video signal processing 
circuit 300 and a synchronizing signal generating circuit 400. 

The video signal processing circuit 300 outputs a red video 
signal Rin, a green video signal Gin and a blue video signal Bin 
by processing a video signal. Here, the video signal processing 
20 circuit 300 processes the red video signal Rin, the green video 
signal Gin and the blue video signal Bin such that the image is 
displayed on the entire screen of the display 200 during ordinary 
viewing, and processes the red video signal Rin, the green video 
signal Gin and the blue video signal Bin such that the images 
25 with the same shape are displayed respectively on a plurality 
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of regions on the display 200 during adjustment of a white balance. 

The synchronizing signal generating circuit 400 generates 
a vertical synchronizing signal VS and a horizontal synchronizing 
signal HS based on the video signals provided by the video signal 
5 processing circuit 300, 

The white balance adjusting device 100 includes a gamma 
data storage device 1, a display screen dividing device 10, a 
correction amount selecting device 20, a gamma correction device 
30, a region selecting device 50 and a correction amount fixing 

10 device 60. 

The gamma data storage device 1 includes a gamma memory 
device 2 corresponding to the red video signal Rin, a gamma memory 
device 3 corresponding to the green video signal Gin and a gamma 
memory device 4 corresponding to the blue video signal Bin. 

15 The gamma memory device 2 stores nine sets of gamma 

correction data signals DR-A to DR-I corresponding to nine types 
of gamma correction curves for the red video signal Rin. The 
gamma memory device 3 stores nine sets of gamma correction data 
signals DG-A to DG-I corresponding to nine types of gamma 

20 correction curves for the green video signal Gin. The gamma memory 
device 4 stores nine sets of gamma correction data signals DB-A 
to DB-I corresponding to nine types of gamma correction curves 
for the blue video signal Bin. 

Each of the gamma correction data signals DR-A to DR-I 

25 includes a plurality of coefficients corresponding to a plurality 
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of luminance levels represented by the red video signal Rin. 
Similarly, each of the gamma correction data signals DG-A to DG-I 
includes a plurality of coefficients corresponding to a plurality 
of luminance levels represented by the green video signal Gin. 
5 Moreover, each of the gamma correction data signals DB-A to DB-I 
includes a plurality of coefficients corresponding to a plurality 
of luminance levels represented by the blue video signal Bin. 

The correction amount selecting device 20 includes a gamma 
selecting device 21 for the red video signal Rin, a gamma selecting 

10 device 22 for the green video signal Gin and a gamma selecting 
device 23 for the blue video signal Bin. 

As shown in Fig. 2, the gamma selecting device 21 includes 
three selectors SI, S2, S3 in the first stage and one selector 
S4 in the second stage. 

15 The selector SI has three input terminals that receive 

the gamma correction data signals DR-A to DR-C read out of the 
gamma memory device 2 and one output terminal. The selector S2 
has three input terminals that receive the gamma correction data 
signals DR-D to DR-F read out of the gamma memory device 2 and 

20 one output terminal. The selector S3 has three input terminals 
that receive the gamma correction data signals DR-G to DR-I read 
out of the gamma memory device 2 and one output terminal. 

The selector S4 has three input terminals that are connected 
to the output terminals of the selectors SI to S3, respectively, 

25 and one output terminal. 
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The gamma selecting device 22 in Fig. 1, similarly to the 
gamma selecting device 21, includes three selectors in the first 
stage and one selector in the second stage. The three selectors 
in the first stage of the gamma selecting device 22 receive the 
5 gamma correction data signals DG-A to DG-I read out of the gamma 
memory device 3 . The configuration of the gamma selecting device 

22 is similar to that of the gamma selecting device 21. 

The gamma selecting device 23 in Fig. 1, similarly to the 
gamma selecting device 21, includes three selectors in the first 
10 stage and one selector in the second stage. The three selectors 
in the first stage of the gamma selecting device 23 receive the 
gamma correction data signals DB-A to DB-I read out of the gamma 
memory device 4 . The configuration of the gamma selecting device 

23 is similar to that of the gamma selecting device 21. 

15 The display screen dividing device 10 includes a first 

multiplying device 11, a second' multiplying device 12, a first 
pulse-count device 13 and a second pulse-count device 14. 

The first multiplying device 11 triplicates the vertical 
synchronizing signal VS generated by the synchronizing signal 

20 generating circuit 400 to output a first pulse signal PLV. The 
second multiplying device 12 triplicates the horizontal 
synchronizing signal HS generated by the synchronizing signal 
generating circuit 400 to output a second pulse signal PLH. 

The first pulse-count device 13 counts pulses of the first 

25 pulse signal PLV output from the first multiplying device 11 to 
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output a two-bit first count signal CT1. The second pulse-count 
device 14 counts the pulses of the second pulse signal PLH output 
from the second multiplying device 12 to output a two-bit second 
count signal CT2. 
5 The region selecting device 50 includes a touch panel 

provided on the screen of the display 200, a remote controller, 
a CPU {Central Processing Unit) and a storage device such as a 
memory. This region selecting device 50 outputs a two-bit 
vertical region selecting signal SLV, a two-bit horizontal region 

10 selecting signal SLH and a one-bit control signal CNT. The value 
of the control signal CNT is changed to "0" or "1" by an operation 
of the remote controller by the user. The value of the control 
signal CNT is set to "0" during the adjustment of the white balance, 
and the value of the control signal CNT is set to "1" during the 

15 ordinary viewing. 

The correction amount fixing device 60 includes two 
selectors Sll, S12. The selector Sll has two input terminals 
that receive the first count signal CTl output from the first 
pulse-count device 13 of the display screen dividing device 10 

20 and the vertical region selecting signal SLV output fromthe region 
selecting device 50, respectively, and one output terminal . The 
selector S12 has two input terminals that receive the second count 
signal CT2 output from the second pulse-count device 14 of the 
display screen dividing device 10 and the horizontal region 

25 selecting signal SLH output from the region selecting device 50, 



respectively, and one output terminal. 

The selector 11 outputs one of the first count signal CT1 
and the vertical region selecting signal SLV as a first selecting 
signal SL1 in response to the control signal CNT. The selector 
5 S12 outputs one of the second count signal CT2 and the horizontal 
region selecting signal SLH as a second selecting signal SL2 in 
response to the control signal CNT. 

Each of the selectors SI to S3 in the gamma selecting device 
21 in Fig. 2 selectively outputs any of the gamma correction data 

10 signals at the three input terminals in response to the first 
selecting signal SL1 output from the selector Sll. The selector 
S4 selectively outputs any of the gamma correction data signals 
at the three input terminals in response to the second selecting 
signal SL2 output from the selector S12 . Thus, the gamma selecting 

15 device 21 outputs any of the gamma correction data signals DR-A 
to DR-I as gamma correction data signals DR. 

Similarly, the gamma selecting device 22 in Fig. 1 outputs 
any of the gamma correction data signals DG-A to DG-I as gamma 
correction data signals DG in response to the first selecting 

20 signal SL1 output from the selector Sll and the second selecting 
signal SL2 output from the selector S12. 

Furthermore, the gamma selecting device 23 in Fig. loutputs 
any of the gamma correction data signals DB-A to DB-I in response 
to the first selecting signal SL1 output from the selector Sll 

25 and the second selecting signal SL2 output from the selector S12 . 
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The gamma correction device 30 includes a gamma correction 
device 31 for the red video signal Rin, a gamma correction device 

32 for the green video signal Gin and a gamma correction device 

33 for the blue video signal Bin. 

5 The red video signal Rin output from the video signal 

processing circuit 300 is input to the gamma correction device 

31. The green video signal Gin output from the video signal 
processing circuit 300 is input to the gamma correction device 

32. The blue video signal Bin output from the video signal 
10 processing circuit 300 is input to the gamma correction device 

33. 

The gamma correction device 31 applies gamma correction 
to the input red video signal Rin using the gamma correction data 
signal DR output from the gamma selecting device 21 to output 

15 a corrected red video signal Rout. In this case, the gamma 
correction device 31 extracts the coefficient corresponding to 
the luminance level of the red video signal Rin from the gamma 
correction data signal DR to correct the luminance level of the 
red video signal Rin using the extracted coefficient. 

20 The gamma correction device 32 applies the gamma correction 

to the input green video signal Gin using the gamma correction 
data signal DG output from the gamma selecting device 22 to output 
a corrected green video signal Gout. In this case, the gamma 
correction device 32 extracts the coefficient corresponding to 

25 the luminance level of the green video signal Gin from the gamma 
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correction data signal DG to correct the luminance level of the 
green video signal Gin using the extracted coefficient. 

The gamma correction device 33 applies the gamma correction 
to the input blue video signal Bin using the gamma correction 
5 data signal DB output from the gamma selecting device 23 to output 
a corrected blue video signal Bout. In this case, the gamma 
correction device 33 extracts the coefficient corresponding to 
the luminance level of the blue video signal Bin from the gamma 
correction data signal DG to correct the luminance level of the 

10 blue video signal Bin using the extracted coefficient. 

The display 200 includes a CRT (Cathode Ray Tube) or the 
like, and displays the image on the screen based on the red video 
signal Rout, the green video signal Gout and the blue video signal 
Bout output from the gamma correction device 30. 

15 (2) Operation of white balance adjusting device 

Fig. 3 is a timing chart showing the operation of a first 
multiplying device 11 and a first pulse-count device 13 of a display 
screen dividing device 10, and Fig. 4 is a timing chart showing 
the operation of a second multiplying device 12 and a second 

20 pulse-count device 14 of the display screen dividing device 10. 

The vertical synchronizing signal VS, the first pulse 
signal PLV and the first count signal CT1 are shown in Fig. 3. 
In addition, the horizontal synchronizing signal HS, the second 
pulse signal PLH and the second count signal CT2 are shown in 

25 Fig. 4. 
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Note that, in the count signal CT1 of Fig. 3 and the second 
count signal CT2 of Fig. 4, binary values represented respectively 
by two bits are expressed in decimal values. Furthermore, in 
Fig. 4, an enlarged time base of each signal is drawn compared 
5 with the time base of each signal in Fig. 2. 

As shown in Fig. 3, the first pulse signal PLV output from 
the first multiplying device 11 has a frequency three times the 
frequency of the vertical synchronizing signal VS. Thus, the 
value of the first count signal CT1 output from the first 
10 pulse-count device 13 is changed to "0", "1" and "2" in this order. 

As shown in Fig. 4, the second pulse signal PLH output 
from the second multiplying device 12 has a frequency three times 
the frequency of the horizontal synchronizing signal HS. Thus, 
the value of the second count signal CT2 output from the second 
15 pulse-count device 14 is changed to "0", "1" and "2" in this order. 

Fig. 5 is a diagram showing a correspondence table that 
indicates the correspondence between values of first and second 
selecting signals SL1, SL2 output from a correction amount fixing 
device 60 during adjustment of a white balance and gamma correction 
20 data signals DR-A to DR-I, DG-A to DG-I, DB-A to DB-I . 

The region selecting device 50 sets the value of the control 
signal CNT to "0" during the adjustment of the white balance. 
This causes the selector Sll to provide the gamma selecting devices 
21, 22, 23 with the first count signal CT1 output from the first 
25 pulse-count device 13 as the first selecting signal. SL1. In 
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addition, the selector S12 provides the gamma selecting devices 

21, 22, 23 with the second count signal CT2 output from the second 

pulse-count device 14 as the second selecting signal SL2 . 

In this case, the gamma selecting device 21 outputs the 
5 gamma correction data signals DR-A, DR-D, DR-G, DR-B, DR-E, DR-H, 

DR-C, DR-F, DR-I in this order. 

Similarly, the gamma selecting device 22 outputs the gamma 

correction data signals DG-A, DG-D, DG-G, DG-B, DG-E, DG-H, DG-C, 

DG-F, DG-I in this order. 
10 Furthermore, the gamma selecting device 23 outputs the 

gamma correction data signals DB-A, DB-D, DB-G, DB-B, DB-E, DB-H, 

DB-C, DB-F, DB-I in this order. 

Fig. 6 is a diagram showing a screen of a display 200 

during the adjustment of the white balance. 
15 As shown in Fig. 6, a screen 201 of the display 200 is 

divided into three in a vertical direction and divided into three 

in a horizontal direction. This causes the screen 201 to be 

divided into nine regions A to I. Nine types of images to which 

the gamma correction was applied using the gamma correction data 
20 signals DR-A to DR-I, DG-A to DG-I, DB-A to DB-I are displayed 

on the regions A to I . Thus, these images have the different 

white balances. 

The user selects any of the nine regions A to I on the 

screen 201 by pressing the touch panel provided on the screen 
25 201 of the display 200 . This causes the region selecting device 
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50 in Fig. 1 to set the value of the control signal CNT to "1". 
Moreover, the region selecting device 50 sets the values of the 
vertical region selecting signal SLV and the horizontal region 
selecting signal SLH corresponding to the region selected by the 
5 user. 

For example, when the user selects the region F, the value 
of the vertical region selecting signal SLV is set to "2" and 
the value of the horizontal region selecting signal SLH is set 
to "1". The set values of the vertical region selecting signal 

10 SLV and the horizontal region selecting signal SLH are stored 
in a storage device of the region selecting device 50. 

The values of the vertical region selecting signal SLV 
and the horizontal region selecting signal SLH before the 
adjustment of the white balance are also stored in the storage 

15 device of the region selecting device 50. 

The selector Sll in the correction amount fixing device 
60 provides the gamma selecting devices 21, 22, 23 with the vertical 
region selecting signal SLV output from the region selecting 
device 50 as the first selecting signal SL1 . In addition, the 

20 selector S12 in the correction amount fixing device 60 provides 
the gamma selecting devices 21, 22, 23 with the horizontal region 
selecting signal SLH output from the region selecting device 50 
as the second selecting signal SL2 . 

In this case, based on the first selecting signal SLl and 

25 the second selecting signal SL2 , the gamma selecting device 21 
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selectively outputs any of the gamma correction data signals DR-A 
to DR-I, the gamma selecting device 22 selectively outputs any 
of the gamma correction data signals DG-A to DG-I, and the gamma 
selecting device 23 selectively outputs any of the gamma 
5 correction data signals DB-A to DB-I. 

As a result, the image on the region selected by the user 
among the nine regions A to I is displayed on the entire screen 
201. 

In such a way, during the adjustment of the white balance, 
10 the plurality of images to which the gamma correction was applied 
using the different gamma correction data signals are displayed 
simultaneously on the nine regions A to I on the screen 201 of 
the display 200. This enables the user to compare the plurality 
of images having different white balances simultaneously while 
15 viewing. Accordingly, it is possible for the user to easily and 
correctly select the image having a white balance suitable for 
the user' s preference among the plurality of white balances having 
subtle differences. This makes it possible to display the image 
on the screen 201 of the display 200 with the white balance which 
20 is appropriately adjusted. 

(3) Flow of the operation of the video display device 
Fig. 7 is a flow chart showing a flow of the operation 
of the video display device in Fig. 1. 

During the ordinary viewing, the region selecting device 
25 50 sets the value of the control signal CNT to "1" . In addition, 
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the region selecting device 50 sets the values of the vertical 

region selecting signal SLV and the horizontal region selecting 

signal SLH to the values stored in the storage device. Thus,. 

based on the red video signal Rout, the green video signal Gout 
5 and the blue video signal Bout output from the gamma correction 

device 30, the image is displayed on the entire screen 201 of 

the display 200 (Step SI) . 

During the adjustment of the white balance, the user gives 

the instruction to adjust the white balance using the remote 
10 controller. The CPU of the region selecting device 50 determines 

whether or not the instruction to adjust the white balance is 

given by the user (Step S2) . 

When the instruction to adjust the white balance is given, 

the region selecting device 50 sets the value of the control signal 
15 CNT to "0", Thus, based on the red video signal Rout, the green 

video signal Gout and the blue video signal Bout output from the 

gamma correction device 30, the images having different white 

balances are displayed respectively on the plurality of regions 

on the screen 201 of the display 200. In this embodiment of the 
20 present invention, the images having the different white balances 

are displayed respectively on the nine regions A to I on the screen 

201 of the display 200 {Step S3) . 

After that, the user compares the plurality of images having 

the different white balances displayed on the regions A to I on 
25 the screen 201 of the display 200, and selects any of the regions 



28 

A to I by pressing the touch panel on the screen 201. The CPU 
of the region selecting device 50 determines whether or not any 
of the regions A to I is selected by the user (Step S4}. 

When any of the regions A to I is not selected by the user, 
5 the region selecting device 50 stands by . When any of the regions 
A to I is selected by the user, the region selecting device 50 
sets the value of the control signal CNT to "1". Furthermore, 
the region selecting device 50 sets the values of the vertical 
region selecting signal SLV and the horizontal region selecting 

10 signal SLH to the values corresponding to the region selected 
by the user. Thus, based on the red video signal Rout, the green 
video signal Gout and the blue video signal Bout output from the 
gamma correction device 30, the image is displayed on the entire 
screen 201 of the display 200 (Step S5) . In this case, the region 

15 selecting device 50 stores in the storage device the values of 
the vertical region selecting signal SLV and the horizontal region 
selecting signal SLH corresponding to the region selected by the 
user in the storage device. 

The user gives the instruction to readjust the white balance 

20 using the remote controller when the user wishes to readjust the 
white balance. The CPU of the region selecting device 50 
determines whether or not the instruction to readjust the white 
balance is given by the user (Step S6) . 

When the instruction to readjust the white balance is given, 

25 the region selecting device 50 sets the value of the control signal 
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CNT to "0". In addition, the region selecting device 50 sets 
the values of the vertical region selecting signal SLV and the 
horizontal region selecting signal SLH to the values before the 
current adjustment of the white balance, basedon the values stored 
5 in the storage device. Thus, based on the red video signal Rout, 
the green video signal Gout and the blue vide signal Bout output 
from the gamma correction device 30, the image having the white 
balance before the current adjustment is displayed on the entire 
screen 201 of the display 200 (Step S7). 

10 After that, returning to the step S2, the processing of 

the steps S2 to S7 is implemented repeatedly. When the instruction 
to adjust the white balance is not given in the step S2 and when 
the instruction to readjust the white balance is not given in 
the step S6, the step S2 is implemented again. 

15 In this way, when the readjustment is carried out after 

the adjustment of the white balance, the image having the white 
balance before the adjustment is displayed on the entire screen 
201 of the display 200. This enables the user to easily return 
the white balance of the image in the condition before the 

20 adjustment. 

(4) Correspondence between elements in claims and units 
in embodiments 

In the above-described embodiment, the display 200 
corresponds to a display, the gamma data storage device 1 

25 corresponds to a storage, the display screen dividing device 10, 
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the correction amount selecting device 20 and the correction 
amount fixing device 60 correspond to a first selector, the gamma 
correction device 30 corresponds to a corrector, the region 
selecting device 50 corresponds to an adjustment instruction 
5 device, a readjustment instruction device, a second selector, 
a controller and a holder. In particular, the remote controller 
of the region selecting device 50 corresponds to the adjustment 
instruction device and the readjustment instruction device, the 
touch panel of the region selecting device 50 corresponds to the 

10 second selector, the CPU of the region selecting device 50 
corresponds to the controller, and the storage device of the region 
selecting device 50 corresponds to the holder. 

Furthermore, the video signal processing circuit 300 
corresponds to a signal processor and the synchronizing signal 

15 generating circuit 400 corresponds to a synchronizing signal 
generator. In addition, the display screen dividing circuit 10 
corresponds to a selecting signal generator and the correction 
amount selecting device 20 corresponds to a data selector. 

Moreover, the red video signal Rin, the green video signal 

20 Gin and the blue video signal Bin correspond to a first primary 
signal, a second primary signal and a third primary signal. The 
gamma correction data signals DR-A to DR-I, the gamma correction 
data signals DG-A to DG-I and the gamma correction data signals 
DB-A to DB-I correspond to first correction data signals, second 

25 correction data signals and third correction data signals. 
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(5) Other embodiments 

Although the screen 201 of the display 200 is divided into 
three vertically and horizontally, thereby dividing the screen 
201 into the nine regions A to I in the above-described embodiment, 
5 not limited to this, the screen 201 may be divided into any number 
of regions. 

A variety of displays such as a liquid crystal display 
panel, a plasma display panel and the like can be used as a display 
instead of the display 200 composed of the CRT. 

10 A single storage device may be used as a storage instead 

of the gamma memory device 3 composed of the three gamma memory 
devices 2, 3, 4. In addition, as the storage, a variety of 
semiconductor memories such as a nonvolatile memory, an ROM {Read 
Only Memory} and the like, and a variety of storage devices such 

15 as an optical medium, a magnetic recording medium, a 
magneto-optical medium and the like may be used. 

A variety of selecting circuits composed of a plurality 
of switches and logic circuits may be used as the first selector 
instead of the display screen dividing device 10, the correction 

20 amount selecting device 20 and the correction amount fixing device 
60. 

A look-up-table composed of a storage device or an 
arithmetic unit may be used as the corrector instead of the gamma 
correction device 30. 
25 A switchmaybe provided on the display 200 as the adjustment 
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instruction device and the readjustment instruction device 
instead of the remote controller. 

Other operating devices such as the remote controller 
having a plurality of keys and the like may be used as the second 
5 selector instead of the touch panel. 

A variety of processing units such as an MPU (Micro 
Processing Unit) and the like maybe used as the controller instead 
of the CPU. A variety of semiconductor memories such as a 
nonvolatile memory, an ROM (Read Only Memory) and the like and 
10 a variety of storage devices such as an optical medium, a magnetic 
recording medium, a magneto-optical medium and the like can be 
used as the holder. 

A signal processing circuit that outputs other primary 
signals may be used as the signal processor instead of the video 
15 signal processing circuit 300. 

Other logic circuits may be used as the selecting signal 
generator instead of the display screen dividing device 10. A 
variety of selecting circuits composed of a plurality of switches 
and logic circuits may be used as the data selector instead of 
20 the correction amount selecting device 20. 

Although the images with the same shape are displayed on 
the plurality of regions on the screen 201 of the display 200 
during the adjustment of the white balance in the above-described 
embodiment, images with different shapes may be displayed on the 
25 plurality of regions on the screen 201 of the display 200 during 
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the adjustment of the white balance. 
[Industrial Applicability] 

The present invention is applicable to adjustment of white 
balances of images displayed on various video display devices. 



